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Description 

[0001] The invention relates to a system for simulating 
events in a real environment containing static objects 
and dynamic objects according to the preamble of claim 5 
1. 

[0002] Such a prior art system is described in 
WO98/46029. in this system the position locating 
means are embodied as a video system comprising a 
number of television cameras installed at fixed points 
around the area on which the event vAW take place. Each 
of the cameras provides information about each of the 
dynamic objects and because each of the cameras has 
a different view point and sees the various dynamic ob- 
jects from a different viewing angle it is possible to cal- 
culate from this information the exact location of each 
of the dynamic objects at any moment in time. The more 
cameras, the more accurate the location can be deter- 
mined, however, the more calculations have to be per- 
formed to obtain the desired results. Before each event 
the cameras have to be installed at fixed places, the ex- 
act location of each of these fixed places in relation to 
the real environment has to be determined very accu- 
rately. 

[0003] Further systems of this type are already known 
from the prior art. An example is described in 
EP0773514. This prior art system is specifically des- 
tined to simulate games, sporting events, etc. which 
take place on a relatively restricted area. Each of the 
players or competitors in the game carry a transponder 
and also other moving objects, such as a ball in a ball 
game have a transponder installed therein or thereon. 
In the direct vicinity of the area where the game is played 
a number of receivers is installed which do receive the 
signals from the various transponders. Each transpond- 
er transmits an identity code so that the respective trans- 
ponder can be recognised. Because the transmitted sig- 
nals are received by a number of receivers it is possible 
to determine the exact position of the respective trans- 
ponder based on phase measurements. Position locat- 
ing means of this type are known as such and do not 
require further explanation. The data, obtained by the 
various receivers is transferred to a processor for cal- 
culating the various locations and the location determin- 
ing data is used for controlling display means on which 
a simulation of the real environment is made visible 
whereby the simulated dynamic objects do move in the 
simulated environment in the same manner as they 
move in the real environment. 
[0004] Before each event a transponder has to be in- 
stalled on each of the moving objects and at least three 
receivers (preferably more to increase accuracy) have 
to be installed in the direct vicinity of the area where the 
event will take place. 

[0005] In FR2726370 a system is described for pro- 
viding data about the momentaneous location of each 
of the players in a game or competitors in a sporting 
event. The object of these systems is not to gather suf- 
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ficient data to be able to obtain a simulation of the real 
environment. The actual object is to provide the arbiter 
or other officials following the game or the sporting event 
with sufficient data to be able to take, if necessary, the 
con-ect decisions. Two embodiments are described. In 
the one embodiment a transponder system is used as 
described in the first above mentioned publication 
whereas in the second embodiment a television system 
is used as described in the second above-mentioned 
publication. 

[0006] A disadvantage of said prior art system is, that 
before the event will take place either television camer- 
as or radioreceivers have to be installed around the ar- 
ea. The mutual location of these devices has to be ad- 
justed or measured very accurately. After the event the 
cameras or receivers have to be removed. Especially in 
the television camera embodiment significant calcula- 
tion power is necessary to obtain the desired location 
position data from the various images. 
[0007] An object of the invention is now to provide an 
improved system in which the disadvantages of the prior 
art systems are eliminated. 

[0008] In agreement with said object the invention 
now provides a system for simulating events in a real 
environment according to claim 1 . 
[0009] As such satellite navigation systems are 
known from the prior art. In wide spread use is the GPS 
(Global Positioning System). GPS-receivers are gener- 
ally available and are used e.g. for navigation on board 
of the ships, to assist surveying operations etc. GPS is 
based on an older system named Navstar (navigation 
by satellite timing and ranging). The GPS system is op- 
erated by US military authorities. A similar system, 
called Glonass, is owned and operated by Russian au- 
thorities. 

[0010] For improved accuracy furthermore so-called 
differential GPS receivers (DGPS) are known. Thereby 
use is made of a local reference of which the location is 
accurately known. By applying a correction on the GPS 
data based on said reference the general accuracy can 
be improved significantly. 

[0011] The use of GPS for locating competitors in a 
competition or players in a game is already known from 
the prior art. A first prior art system is described in 
NL9301186. According to this Dutch publication each 
competitor in a competition or each player in a game 
canies a GPS receiver which is connected by suitable 
means to a transmitter. The positional data, calculated 
by said receiver based on the signals received from the 
various satellites, are transferred to the transmitter and 
transmitted to a central station. The central station re- 
ceives in this way positional data about all competitors 
or players which data is used by the artsiters or other 
judging or controlling staff for taking correct decisions. 
In other words, the positional data is not used to control 
the generation of a simulated real environment In which 
the simulated players are behaving exactly in the same 
manner as the real players in the real environment. 
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[0012] Another prior art system is described in 
US5731788. Also in this case each of the competitors 
carries a GPS receiver connected to a transmitter to 
transmit the positional data of each competitor to a cen- 
tral station where said data can be used for following the 5 
event more closely. Also in this case nothing is said 
about using the positional data for simulating competi- 
tors in a simulated real environment. 
[0013] In principal any display can be used to make 
the simulated environment visible to the user. However 
instead of a pc screen etc. more sophisticated display 
units as described e.g. in US56741 27 can be used. This 
patent describes a multi user game and has nothing to 
do with a simulation of a real environment. 
[0014] Although all the means necessary to provide 
the simulated environment can be positioned in the di- 
rect neighbourhood of the real environment (for instance 
for controll purposes) in general these means will be in- 
stalled elsewhere. 

[0015] A specific embodiment of the invention is 
therefor characterised in that the storage means, 
processing means, display means and control means 
are installed as a user terminal at a place remote from 
the real environment and that transfer means are used 
to transfer positional data from the position locating 
means to the storage means. 
[0016] More in general the system will be embodied 
such that for each user of the system storage means, 
processing means, display means and control means 
are installed as user terminals at a place remote from 
the real environment and that transfer means are used 
to transfer positional data from the position locating 
means to all said storage means. 
[0017] It is prefen-ed that the transmission medium, 
along which the positional data are transferred from the 
real competition environment to the simulation system, 
is embodied by the internet. A large advantage thereof 
is that the positional data can be made available at a 
certain site and that a varying number of users, from a 
very small number to a very large number can log in to 
this site and are able to fetch the positional data into 
their system. Disadvantage of the use of the internet 
may be that a certain delay will appear between the mo- 
ment onto which the positional data are recorded in the 
real competition and the moment at which the positional 
data are available in the system. A further disadvantage 
can be that in case of popular real competitions there 
are so many people who want to log in onto the site that 
overioad may occur so that it is likely that part of the 
users cannot be provided with the necessary data. 
[0018] If one wants to eliminate this disadvantage 
then it is prefen-ed to make use of a telephone network 
as transfer medium (wire bounded or wireless). Also in 
that case a certain delay will take place over the tele- 
phone network but said delay can, especially if the com- 
petition environment is not too far from the system, con- 
sidered as neglectible. 

[001 9] It is not necessary under all circumstances that 



the positional data will be used in the system such that 
the competition within the simulated environment is syn- 
chronous with the real competition (apart from the above 
indicated communication delay). It Is also possible that 
all positional data together with the corresponding time 
data are stored on a suitable memory medium and that 
said memory medium is used as transfer medium. In this 
embodiment the user may activate his system at any 
voluntary moment and may "join" a competition, which 
has taken place in the past. 

[0020] In the last described embodiment it is preferred 
that the memory medium is formed by a compact disc 
(shortly noted as CD) (or similar products, or products 
derived therefrom). 

[0021] To maintain the system up to date over a longer 
period it will be necessary to update the data about the 
competitors. In reality not always the same competitors 
will be present in succeeding competitions. To make ad- 
aptations possible it is prefen-ed that the system com- 
prises a competitor database in which data are stored 
about a number of possible competitors so that, after 
the competitors for a predetermined competition are 
known, the simulation of the real competitors within a 
simulated environment can be adapted. 
[0022] Although a certain database can be filled with 
data about a large number of competitors such, that it 
is assured that during a certain period the competitors 
of the real game are in any case stored in the database, 
after a certain time it will be necessary to add new data. 
In that respect it is preferred that the data about com- 
petitors which are not in the database can be added 
through a suitable transfer medium from a suitable 
source to become stored in the competitors database. 
[0023] Because competitions are not always held in 
the same environment or on the same track it is pre- 
ferred that the system according to one of the preceding 
claims, comprises an environment database in which 
data about a number of possible competition environ- 
ments are stored so that, after the specific environment 
where the competition will be held is known, the simu- 
lation of said environment can be adapted to the choice 
of the real environment. 

[0024] In general the number of tracks for a specific 
sports or competition or the environments for a certain 
event are restricted. Adding or deleting environments is 
not very likely but not inconceivable. In that case it is 
preferred that data about an environment which is not 
contained in the environment database can be trans- 
ferred from a suitable source to the system through suit- 
able transfer means to become stored in said environ- 
ment database. 

[0025] To make the simulation of the environment as 
realistic as possible it is preferred that the simulation of 
the environment can be realised by means of images, 
which are taken on the real environment by suitable 
means. 

[0026] The invention will be explained in more detail 
hereinafter with reference to the attached drawings. 
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[0027] Figure 1 illustrates a first embodiment of a sys- 
tem according to the invention. The system comprises 
a computer 10 with a display screen 12, a keyboard 14 
and a joystick 16. The computer 10 is loaded with soft- 
ware for simulating a competition environment on the 
screen 12 of the system. This competition environment 
comprises a predetermined track along which a number 
of competitors are able to move between a starting po- 
sition and a final position. The track is displayed from 
the standpoint of the user of the system, which in fact is 
one of the competitors in the simulated competition en- 
vironment. In the momentaneous state the screen of the 
display unit 12 shows part of an autorace track whereby 
at the left side in front of the user another competitor is 
visible. The user is able to influence its own speed and 
direction by means of the joystick 1 6 or by means of an- 
other input device. 

[0028] Systems of the type as described above are 
generally known as so-called computer games or com- 
puter-animations whereby the user has the possibility to 
compete as it were in a race. 

[0029] To significantly improve the illusion of "reality" 
in agreement with the invention a relation is established 
between the simulation on the screen 12 and a real 
game from a real circuit. In figure 1 a real circuit is indi- 
cated by 20 and on this circuit a race is in progress with 
amongst others the competitors 22, 24 and 26. Each of 
the competitors carries apparatuses by means of which 
continuously data about the momentaneous position of 
the competitor on the circuit can be transferred to a cen- 
tral post 28. The positional data can be collected for in- 
stance by means of a GPS receiver installed in each 
vehicle which receiver by means of a number of GPS 
satellites, one of which being indicated by 30 in the fig- 
ure, is able to determine accurately its own position. The 
data supplied by the GPS receiver determines therefore 
at any moment accurately the position of each compet- 
itor on the track 20. These positional data can now be 
transferred through a communication network 32 to the 
computer 1 0. The computer 1 0 in this application is load- 
ed with software which has the ability to simulate the 
real track 20 on the screen 1 2 in an accurate manner 
and with very high reality content. The user of the sys- 
tem will get the impression that he is driving on the real 
track 20. Furthermore the software is embodied such 
that other competitors are simulated on the screen at 
those positions on the simulated track which con-espond 
to the positions on the real track 20 where the compet- 
itors 22, 24, 26 etc. are present in reality. If the user on 
the simulated track 20 for instance will take a momen- 
taneous position behind the real competitor 22, then on 
the real track 20 this can be indicated by means of the 
virtual competitor 34. The user of the system, which 
plays the role of said virtual competitor 34, will on his 
screen see the simulated real competitor 22, which in 
figure 1 is indicated by 22a. 

[0030] Above it is assumed that GPS receivers are 
used for locating the positions. On the one hand not all 



GPS receivers will be suitable for this application. Nor- 
mally GPS receivers determine the position with an ac- 
curacy of some tenths of meters. However, if a conrec- 
tion is applied then the accuracy increases less then a 

5 few centimetres. An example of a correction means is 
for instance the so-called DGPS-system which is known 
as such. Within the scope of the invention preferably re- 
ceivers with such a con-ection are applied. 
[0031] The data networi< 32 may comprise a tele- 

10 phone network whereby both wires bounded as well as 
wireless telephone networks and eventual combina- 
tions thereof are conceivable. The advantage of a tele- 
phone networi< is that there is almost synchronism be- 
tween the real competition on the real circuit 20 and the 

15 simulated competition on the image screen 12. The dis- 
advantage of using the telephone networi< is however 
that in general the costs for taking part in a complete 
competition of for instance two hours may increase sig- 
nificantly. Therefore it is preferred to use, instead of a 

20 telephone network, for instance the internet. The user 
should have an internet connection and should be able 
to log in through this connection onto a specific site 
where continuously and with the least possible delay po- 
sition data of all competitors in the real competition are 

25 made available. These positional data are continuously 
loaded in the software running on the computer 10. Said 
computer 10 is thereafter able to perform the simulation 
on the screen 12 such that the simulated race on the 
screen 1 2 is almost synchronous with the real race on 

30 the real circuit 20. The advantage of this method is that, 
in case the site has enough connections available and 
has a sufficient accessibility, a large number of users 
may "take part" simultaneously, each with an own sys- 
tem to the real race on the circuit 20. 

35 [0032] Instead of the internet also use can be made 
of television networks. The positional data are in that 
case transferred through the teletext-system to the us- 
ers. Eventually the screen of the television receiver can 
be used for visualising the simulation instead of the com- 

40 puter display 

[0033] Until so far it is assumed that the simulated 
competition concerns an autorace. However, the inven- 
tion is not restricted thereto. Instead of an autorace it 
could concern a motorrace, a bicycle competition, a run- 

45 ning competition, a horserace, races with powerboats 
or sailing vessels, military exercises etc. Furthermore it 
is not necessary that the competition be performed at 
closed circuit such as the circuit 20 in the figure, where- 
by the race is performed over a certain number of 

50 rounds. Instead thereof the track may consist of a single 
track between certain starting point and a certain final 
point. In this way it is for instance possible to simulate 
tracks of bicycle competitions such as the Tour de 
France etc. on the screen of the system. However, it will 

55 be clear that heavier requirements will be put to the 
memory capacitor of the computer because the track 
data of a much longer track have to be stored in the com- 
puter. 
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[0034] Because competitions do not always take 
place on the same track it is prefen'ed thattlie computer 
10 has memory means for storing a number of compe- 
tition environments. Therewith the user of the system is 
able, notwithstanding the place where the race is being 
held, to take part in the race because the correct envi- 
ronment can be called up from the memory. 
[0035] In a similar manner it is preferred that the sys- 
tem 10 comprises a memory in which the data about a 
large number of real competitors are stored dependent 
on the competitors which at a certain moment are taking 
part in a real competition, the respective data of the com- 
petitors can be called up from a memory and therewith 
the real participating competitors can be simulated on 
the screen. 

[0036] In the above-described embodiments it is as- 
sumed that the simulated game and the real game are 
performed almost synchronously. However, it is not al- 
ways necessary. In a preferred embodiment all position 
data which are gathered during the competition together 
with the corresponding time measurements are stored 
in a suitable memory means during the competition. 
Said memory means may function as transfer medium 
and can be, after all data are stored, transferred to the 
system and can be used by the user at any voluntary 
moment to take part in the race at a much later time. As 
memory means preferably use is made of a compact 
disc because more and more personal computers com- 
prise a CD player. Because said compact disc forms a 
significant product within the system separate rights are 
claimed for said compact disc through the attached 
claims. 

[0037] Another important component of the system in 
an embodiment where the internet is used as commu- 
nication means is the internet site, where the users have 
to log in to obtain the positional data. Also for this site, 
through which the positional data are made available, 
and which site is characterised thereby, separate rights 
are claimed through the attached claims. 



Claims 

1 . System for simulating events in a real environment 
containing static objects (20) and dynamic objects 
(22. 24, 26), comprising: 

a) position locating means for continuously de- 
termining in the real environment the position 
of said dynamic objects (22, 24, 26) in relation 
to said static objects (20) within a time period 
In which the event takes place, 

b) storage means for storing data describing 
the dynamic (22, 24, 26) and static (20) objects 
of said environment, 

c) processing means for processing 

b1 ) data from said storage means describ- 



ing the static and dynamic objects 
b2) data from the position locating means 
indicating at a certain moment the mutual 
positions of the static and dynamic objects 
5 of the environment, said processing means 

being loaded with simulation software 

d) display means (1 2) for displaying a simulated 
view from a selected viewpoint on the simulated 

^0 environment as result of the processing by the 

processing means, 

e) control means to repeat the functioning of the 
means mentioned under c) and d) for a range 
of consecutive time moments which together 

15 determine the above-mentioned time period. 

characterised in that said position locating means 
comprises a satellite navigation system for directly 
determining the position of the objects (20, 22, 24, 
20 26) in the real environment. 

2. System according to claim 1 , characterised in that 
the storage means, processing means, display 
means and control means are installed as a user 
25 terminal (10) at a place remote from the real envi- 
ronment and that transfer means (32) are used to 
transfer positional data from the position locating 
means to the storage means. 

30 3. System according to claim 1 , characterised in that 
for each user of tiie system storage means, 
processing means, display means and control 
means are installed as user terminals (1 0) at a place 
remote from the real environment and that transfer 

35 means (32) are used to transfer positional data from 
tiie position locating means to ail said storage 
means. 

4. System according to claim 2 or 3, characterised in 
<o that the internet is used as transfer means (32). 

5. System according to claim 2 or 3, characterised in 
that a telephone network is used as transfer means 
(32). 

45 

6. System according to any of the preceding claims, 
characterised in that during the whole time period 
of a competition all positional data together with cor- 
responding time data are stored in a suitable mem- 

50 ory, which memory can be used after the competi- 
tion as transfer medium (32). 

7. System according to daim 6, characterised in that 

the memory is formed by a compact disc (short CD), 
55 or a similar device. 

8. System according to one of tiie preceding claims, 
characterised in that tiie system comprises a com- 
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petitors database in which data about a number a 
possible competitors are stored so that, after the 
competitors for a particular event or competition are 
known, the simulation of the real competitors within 
the simulated environment can be adapted. 5 

9. System according to claim 8, characterised in that 
data about competitors which are not present in the 

competitor database can be transferred through a 
suitable transfer medium from a suitable source to io 
the system to become stored in said competitor da- 
tabase. 

10. System according to claim 8 or 9, characterised in 
that the competitors database is integrated into the i5 
user terminal (10). 

11. System according to one of the preceding claims, 
characterised in that the system comprises an en- 
vironment database in which data about a number 20 
of possible competition environments are stored so 
that, after the specific environment where the com- 
petition will be held is known, the simulation of said 
environment can be adapted to the choice of the 
real environment. 25 

12. System according to claim 11, characterised in 
that data about an environment which is not con- 
tained in the environment database can be trans- 
ferred from a suitable source to the system through 30 
suitable transfer means to become stored in said 
environment database. 

13. System according to claim 11 or 12, characterised 

in that the environment database is integrated into 35 
the user terminal (10). 

14. System according to one of the preceding claims, 
characterised in that the simulation of the real en- 
vironment can be realised by means of images 
which are taken from the real environment by suit- 
able means. 

15. System according to claim 4 or 5 and thereto back- 
referring claims, characterised in that special ^5 
events, which wilt happen during the real competi- 
tion, are stored as separate image data in said 
memory respectively CD, such that these images 
can be displayed at suitable time moments during 

the simulated competition. 50 

16. System according to one of the preceding claims, 
characterised in that the display means (12) for 
displaying the simulation of at least part of the en- 
vironment with the dynamic objects therein is ss 
formed by a so-called "virtual reality-helmet". 



PatentansprQche 

1. System zum Simulieren von Ereignissen in einer 
realen Umgebung, die statische Objekte (20) und 
dynamische Objekte (22, 24, 26) enthalt, das um- 
fasst: 

(a) eine Positionsermittlungseinrichtung, die 
kontinuierlich in der realen Umgebung die Po- 
sition der dynamischen Objekte (22, 24, 26) in 
Bezug auf die statischen Objekte (20) innerhalb 
eines Zeitraums bestimmt. in dem das Ereignis 
stattfindet, 

(b) eine Speichereinrichtung zum Speichem 
von Daten, die die dynamischen (22, 24, 26) 
und statischen (20) Objekte der Umgebung be- 
schreiben, 

(c) eine Verarbeitungseinrichtung, die verarbel- 
tet: 

b1 ) Daten von der Speichereinrichtung, die 
die statischen und dynamischen Objekte 
beschreiben, . 

b2) Daten von der Positionsermittlungsein- 
richtung, die zu einem bestimmten Zeit- 
punktdie Positionen der statischen und dy- 
namischen Objekte der Umgebung zuein- 
ander anzeigen, wobei Simulationssoft- 
ware in die Verarbeitungseinrichtung gela- 
den ist, 

(d) eine Anzeigeeinrichtung (12), die eine simu- 
lierte Ansicht von einem ausgewahlten Stand- 
punkt auf die simulierte Umgebung als Ergeb- 
nis der Verarbeitung durch die Verarbeitungs- 
einrichtung anzeigt; 

(e) eine Steuereinrichtung, die die Funktionen 
der in c) und d) enA/ahnten Einrichtungen uber 
einen Bereich aufeinanderfolgender Zeitpunk- 
te wiederholt, die zusammen den oben ge- 
nannten Zeitraum bestimmen, 

dadurch gekennzetchnet, dass die Positionser- 
mittlungseinrichtung ein Sateliltennavigationssy- 
stem zum direkten Bestimmen der Position der Ob- 
jekte (20, 22, 24, 26) in der realen Umgebung um- 
fasst. 

2. System nach Anspruch 1, dadurch gekennzeich- 
net, dass die Speichereinrichtung, die Verarbei- 
tungseinrichtung, die Anzeigeeinrichtung und die 
Steuereinrichtung als eine Benutzerstation (10) an 
einem von der realen Umgebung entfernten Ort in- 
stalliert sind und dass eine Obertragungseinrich- 
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tung (32) genutzt wird, um Positionsdaten von der 
Positionsemnittlungseinrichtung zu der Speicher- 
einrichtung zu Obertragen. 

3. System nach Anspruch 1, dadurch gekennzeich- 
net, dass fiir jeden Benutzer des Systems Spei- 
chereinrichtung, Verarbeitungseinrichtung, Anzei- 
geeinrichtung und Steuereinrichtung als Benutzer- 
stationen (10) an einem von der realen Umgebung 
entfemten Ort installiert sind, und dass eine Ober- 
tragungseinrichtung (32) genutzt wird, um Positi- 
onsdaten von der Positlonsermittlungseinrichtung 
zu alien Speichereinrichtungen zu Obertragen. 

4. System nach Anspruch 2 oder 3, dadurch gekenn- 
zeichnet, dass das Intemet als die Qbertragungs- 
einrichtung genutzt wird. 

5. System nach Anspruch 2 oder 3, dadurch gekenn- 
zeichnet, dass ein Telefonnetz als Ubertragungs- 
einrichtung (32) genutzt wird. 

6. System nach einem der vorangehenden Anspru- 
che, dadurch gekennzeichnet, dass wahrend des 
gesamten Zeitraums eines Wettkampfes alle Posi- 
tionsdaten zusammen mit entsprechenden Zeitda- 
ten in einem geeigneten Speicher gespelchert wer- 
den, wobei der Speicher nach dem Wettkampf als 
Obertragungsmedium (32) genutzt werden kann. 

7. System nach Anspruch 6, dadurch gekennzeich- 
net, dass der Speicher aus einer Compact Disc 
(CD) Oder einer Shniichen Vorrichtung besteht. 

8. System nach einem der vorangehenden Anspru- 
Che, dadurch gekennzeichnet, dass das System 
eine Wettkampfteilnehmer-Datenbank umfasst, in 
der Daten uber eine Anzahl m6glicher Wettkampf- 
teilnehmergespeichert sind, so dass, nachdem die 
Wettkampfteilnehmer fur ein bestimmtes Ereignis 
Oder einen bestimmten Wettkampf bekannt sind, 
die Simulation der reaien Wettkampfteilnehmer in 
der simulierten Umgebung eingerichtet werden 
kann. 

9. System nach Anspruch 8, dadurch gekennzeich- 
net, dass Daten uber Wettkampfteilnehmer, die in 
der Wettkampfteilnehmer-Datenbank nicht vorinan- 
den sind, uber ein geeignetes Obertragungsmedi- 
um von einer geeigneten Quelle zu dem System 
Obertragen werden konnen, um sie in der Wett- 
kampfteilnehmer-Datenbank zu speichern. 

10. System nach Anspruch 8 oder 9, dadurch gekenn- 
zeichnet, dass die Wettkampfteilnehmer-Daten- 
bank in die Benutzerstation (1 0) integriert ist. 

11. System nach einem der vorangehenden AnsprQ- 



che. dadurch gekennzeichnet, dass das System 
eine Umgebungs-Datenbank umfasst. in der Daten 
uber eine Anzahl mdgiicher Wettbewerbs-Umge- 
bungen gespeichert sind, so dass, nachdem die 
5 spezielle Umgebung, in der der Wettkampf abge- 
hatten wird, bekannt ist, die Simulation der Umge- 
bung an die Wahl der realen Umgebung angepasst 
werden kann. 

10 12. System nach Anspnjch 11 , dadurch gekennzeich- 
net, dass Daten uber eine Umgebung, die nicht in 
der Umgebungs-Datenbank enthalten ist. uber eine 
geeignete Obertragungseinrichtung von einer ge- 
eigneten Quelle zu dem System Obertragen werden 

15 konnen, um sie in der Umgebungs-Datenbank zu 
speichern. 

13. System nach Anspruch 11 oder 12, dadurch ge- 
kennzeichnet, dass die Umgebungs-Datenbank in 

20 die Benutzerstation (10) integriert ist. 

14. System nach einem der vorangehenden Anspru- 
Che, dadurch gekennzeichnet, dass die Simulati- 
on der realen Umgebung mit Bildern realisiert wer- 

25 den kann, die mit geeigneten Mittein von der realen 
Umgebung gemacht werden. 

15. System nach Anspruch 4 oder 5 und darauf Bezug 
nehmenden Anspruche, dadurch gekennzeich- 

30 net, dass spezielle Ereignisse, die wahrend des 
realen Wettkampfes stattfinden als separate Bild- 
daten in dem Speicher bzw. der CD gespeichert 
werden, so dass diese Bilder zu geeigneten Zeit- 
punkten wahrend des simulierten Wettkampfes an- 

35 gezeigt werden konnen. 

16. System nach einem der vorangehenden Anspru- 
che, dadurch gekennzeichnet, dass die Anzeige- 

einrichtung (12) zum Anzeigen der Simulation we- 
40 nigstens eines Teils der Umgebung mit den dyna- 
mischen Objekten darin durch einen so genannten 
"Virtual-Reality-Helm" gebildet wird. 



45 Revendications 

1 . Systeme pour simuler des evenements dans un en- 
vironnement r6el contenant des objets statiques 
(20) et des objets dynamiques (22, 24. 26), 

50 comprenant : 

a) des moyens de reperage de position pour 
determiner de fa9on continue dans I'environne- 
ment reel la position desdits objets dynamiques 

55 (22, 24, 26) par rapport auxdits objets statiques 

(20) dans une periode de temps au cours de 
laquelle les evenements ont lieu, 

b) des moyens de stockage pour conserver les 
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donn6es d6chvant les objets dynamiques (22, 
24, 26) et ies objets statiques (20) dudit envi- 
ronnement, 

c) des moyens de traitement pour trailer 

b1 ) des donn^es d partir desdits moyens 
de stockage d^crivant les objets statiques 
et dynamiques 

b2) des donn6es a partir des moyens de 
reperage de position indiquant d un mo- 
ment donn6 les positions mutuelles des 
objets statiques et dynamiques de I'envi- 
ronnement, lesdits moyens de traitement 
etant cliarges avec un programme infor- 
matique de simulation 

d) des moyens d'affichage (12) pour afFicher 
una vue simulee a partir d'un point de vue si- 
mule sur Tenvironnement simule en r^sultat du 
traitement par les moyens de traitement, 

e) des moyens de commande pour r6p§ter le 
fonctionnement des moyens mentionnes sous 
c) et d) pour une s§rie de moments consecutifs 
qui ensemble deftnissent la p6rlode de temps 
mentionn^e ci-dessus, 

caracterise en ce que lesdits moyens de re- 
perage de position comportent un systeme de na- 
vigation satellite pour determiner directement la po- 
sition des objets (20, 22, 24, 26) dans I'environne- 
ment r6el. 

2. Systeme selon la revendication 1 , caracterise en 
ce que les moyens de stockage, les moyens de trai- 
tement, les moyens d'affichage et les moyens de 
commande sont install^s en tant que terminal d'uti- 
lisateur (10) en un lieu eloigne de Tenvironnement 
reel et en ce que des moyens de transfer! (32) sont 
utilises pour transferer les donnees de position des 
moyens de reperage de position aux moyens de 
stockage. 

3. Systeme selon la revendication 1 , caracterise en 
ce que pour chaque utilisateur du systeme des 
moyens de stockage, des moyens de traitement, 
des moyens d'affichage et des moyens de comman- 
de sont instalI6s en tant que terminaux d'utilisateur 
(10) en un lieu §loign6 de I'environnement r§el et 
en ce que des moyens de transfer! (32) sont utilises 
pour transferer les donnees de position des moyens 
de reperage de position d tous lesdits moyens de 
stockage. 

4. Systeme selon la revendication 2 ou la revendica- 
tion 3, caracterise en ce que Tinternet est utilise 
en tant que moyen de transfert. 

5. Systeme selon la revendication 2 ou la revendica- 



tion 3, caracterise en ce qu'un reseau teiephoni- 
que est utilise en tant que moyen de transfert. 

6. Systeme selon i'une quelconque des revendica- 
5 tions precedentes, caracterise en ce que pendant 

toute la periode entiere de temps d'une competition 

toutes les donnees de position avec les donnees de 
temps correspondantes sont stockees dans une 
memoire appropri6e, laquelle memoirs peut etre 
10 utilisee apres la competition comma media de 
transfert (32). 

7. Systeme selon la revendication 6, caracterise en 
ce que la memoire est formee par un compact dis- 

t5 que (court CD), ou un dispositif similaire. 

8. Systeme selon I'une quelconque des revendica- 
ttons precedentes, caracterise en ce que le syste- 
me comprend une base de donnees de competi- 

20 teurs dans laquelle des donnees sur un certain 
nombre de competiteurs possibles sont stockees 
de telle manlere que, apres que les competiteurs 
pour un evenement particuller ou une competition 
particuliere sont connus, la simulation portant sur 

25 les reels competiteurs dans I'environnement simuie 
putssent etre adaptee. 

9. Systeme selon la revendication 8, caracterise en 
ce que des donnees sur des competiteurs qui ne 

30 sont presents dans la base de donnees de compe- 
titeurs peuvent etre transferee par le biais d*un me- 
dia de transfert approprie d'une source appropriee 
vers le systeme pour etre conservees dans iadite 
base de donnees de competiteurs. 

35 

10. Systeme selon la revendication 8 ou la revendica- 
tion 9, caracterise en ce que la base de donnees 
de competiteurs est integree dans le terminal d'uti- 
lisateur (10). 

40 

11. Systeme selon I'une quelconque des revendica- 
tions precedentes, caracterise en ce que le syste- 
me comprend une base de donnees d'environne- 
ments dans laquelle des donnees sur un certain 

<5 nombre d'environnements de competition possi- 
bles sont stockees de telle maniere que. apres que 
I'environnement particulier dans lequel la competi- 
tion se tiendra est connu, la simulation portant sur 
ledit environnement peut etre adaptee au choix de 

50 I'environnement reel. 

12. Systeme selon la revendication 11 , caracterise en 
ce que des donnees sur un environnement qui n'est 
pas compris dans la base de donn6es d'environne- 

55 ments peuvent etre transferees d'une source ap- 
propriee vers le systeme par le biais de moyens de 
transfert pour etre conservees dans Iadite base de 
donnees d'environnements. 
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13. Systems selon la revendication .11 ou la revendica- 
tion 12. caract^rise en ce que la base de donn^es 
d'envlronnements est Int^gr^e dans le terminal 
d'utilisateur (10). 

14. Syst^me selon Tune quelconque des revendica- 
tions pr6c§dentes, caracteris^ en ce que la simu- 
lation de I'environnement r6et peut §tre r6alis6e au 

moyen d'images qui sont prises a partir de Tenvi- 
ronnement r6el par des moyens appropries. 

15. Systeme selon la revendication 4 ou la revendica- 
tion 5 et les revendications qui s'y referent, carac- 
terise en ce que des evenements speciaux, qui se 
passent pendant ta competition r§elle, sont conser- 
ves en tant que donn6es d'images separ6es dans 
ladite memoire respectivement CD, de telle fagon 
que ces images puissent etre affichees a des mo- 
ments appropries pendant la competition simulee. 

16. Systeme selon Tune quelconque des revendica- 
tions precedentes, caracterise en ce que les 
moyens d'affichage (12) pour afficher la simulation 
d'une partie au moins de I'environnement avec les 
objets dynamiques a I'interieur sont formes par un 
616ment d§nomme « casque virtuel de rSaiite ». 
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